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Travis Laboratories
COAL — ORES — ENVIRONMENTAL WATERS — FEEDS — SOILS

1854 Lombardy Dr
Rapid City, South Dakota 57701

REPORT DATE: __12-14-88

auumumeoe-uv;z"
Home Phone 605-341-
Hours 8:00 — 4:30 M —F

JAMES H. TRAVIS
Laboratory Director

COMPANY: Brohm Mining Co. LABORATORY #: 6479 ——
ADDRESS: METALS:
CITY-STATE: Tot X__TotRec ___Diss ____
SAMPLE #- SW-36 Antimony (Sb), mg/l <0.005
SAMPLE DATE-TIME: __11-26-88 st L 0-26
DATE RECEIVED; ___ 11-29-88 st L. <0.005
Barium (Ba), mg/l <0.10
PARAMETER -- Minerals RESULT Beryllium (Be), mg/l <0.0005
Alkalinity (CaCO3), mg/l 178 Boron (B), mg/I <0.20
Bicarbonate (HCO3), mg/I 217 Cadmium (Cd), mg/l <0.0005
Carbonate (CO3), mg/l 0 Chromium (Cr), mg/l <0.005
Chloride (C1), mg/l 2 Cobalt (Co), mg/I <0.005
Fluoride (F), mg/I Copper (Cu), mg/l 0.026
Sulfate (SO4), mg/I 10 Gold (Au), mg/l
Calcium (Ca), mg/ 62 Iron (Fe), mg/l 0.90
Magnesium (Mg), mg/l 8 Lead (Pb), mg/l <0.005
Potassium (K), mg/I 1 Lithium (Li), mg/l <0.005
Sodium (Na), mg/! 7 Manganese (Mn), mg/l <0.03
Major Anions, MEQ/L 3.83 Mercury (Hg), mg/l 0.0004
Maijor Cations, MEQ/L 4.08 Molybdenum (Mo), mg/l <0.05
Cation - Anion Balance, % 3.16 Nickel (Ni), mg/| 0.017 |
PARAMETER -- MISCELLANEOUS Selenium (Se), mg/| <0.002
pH, Units 7.81 Silicon (Si), mg/1
Conductivity, umhos/cm 355 Silver (Ag), mg/l <0.0005
Cyanide, Total, mg/l Strontium (Sr), mg/I
Cyanide, WAD, mg/| Vanadium (V), mg/I <0.005 |
Cyanide, Free, mg/l Zinc (Zn), mg/l 0.04
Hardness (CaCO3), GPG: mg/ 188 PARAMETER --Nutrients
Oil & Grease, mg/l Nitrogen, Ammonia, mg/| <0.03
Solids, Dissolved, mg/| 209 Nitrogen, Nitrate, mg/| <0.10
‘ Solids, Suspended, mg/| 1 Nitrogen, Nitrite, mg/I <0.010
Turbidity, NTU 147 Nitrogen, Total Kjeldahl, mg/ 0.18
Phosphorus, Ortho, mg/l
Phosphorus, Total, mg/l 0.015




Travis Laboratories

. COAL — ORES — ENVIRONMENTAL WATERS — FEEDS — SOILS

Business Phone 805-341-7284
Home Phone 805-341-2458
Hours 8:00 — 430 M —~F

1854 Lombardy Dr JAMES H. TRAVIS
Rapid City, South Dakota 57701 Laboratory Director
REPORT DATE: 12-14-88
COMPANY: __Brohm Mining Co. _LABORATORY #: 6480 ——
ADDRESS: METALS:
CITY-STATE: Tot _TotRec ____Diss _X EP Tox ___
T SH-36 Antimony (Sb), mg/l <0.005
SAMPLE DATE-TIME: ___ 11-26-88 Aluminum (A1), mg/I <0.10
DATE RECEIVED: 11-29-88 Arsenic (As), mg/l <0.005
Barium (Ba), mg/I <0.10
PARAMETER -- Minerals RESULT Beryllium (Be), mg/l <0.0005
Alkalinity (CaCO3), mg/l Boron (B), mg/I <0.20
Bicarbonate (HCO3), mg/l Cadmium (Cd), mg/l <0.0005
Carbonate (CO3), mg/I Chromium (Cr), mg/l <0.005
Chloride (C1), mg/I Cobalt (Co), mg/l <0.005
Fluoride (F), mg/I Copper (Cu), mg/ 0.012
Sulfate (SO4), mg/I Gold (Au), mg/l
Calcium (Ca), mg/l Iron (Fe), mg/I <0.05
Magnesium (Mg), mg/| Lead (Pb), mg/l <0.005
Potassium (K), mg/| Lithium (Li), mg/l <0.005
Sodium (Na), mg/| Manganese (Mn), mg/l <0.03
Major Anions, MEQ/L Mercury (Hg), mg/ 0.0004
Major Cations, MEQ/L Molybdenum (Mo), mg/l <0.05
Cation - Anion Balance, % Nickel (Ni), mg/l <0.005
PARAMETER -- MISCELLANEQUS Selenium (Se), mg/I <0.002
pH, Units Silicon (Si), mg/l
Conductivity, umhos/cm Silver (Ag), mg/l <0.0005
Cyanide, Total, mg/| Strontium (Sr), mg/l
Cyanide, WAD, mg/l Vanadium (V), mg/l <0.005
Cyanide, Free, mg/| Zinc (Zn), mg/l 0.01
Hardness (CaC03), GPG: mg/| PARAMETER --Nutrients
Oil & Grease, mg/l Nitrogen, Ammonia, mg/|
Solids, Dissolved, mg/l Nitrogen, Nitrate, mg/|
. Solids, Suspended, mg/| Nitrogen, Nitrite, mg/|
Turbidity, NTU Nitrogen, Total Kjeldahl, mg/|
Phosphorus, Ortho, mg/l
Phosphorus, Total, mg/l




BROHM MINING CORPORATION

FIELD MEASUREMENTS AND OBSERVATIONS

SURFACE WATER
SITE: S -56

T B 7 Crag

Location: N: E:

Watershed:

5w 1/45w1/4 sec30 T S5 N,RY E

TEMP Cond. Flow Gauge
DATE [~ pH umhos gpm Height | Sample Comments
- 4;
)-26-55| 2.1 |za3| 342 | &0.35 — g -




SURFACE WATER SAMPLING FORM

FIELD MEASUREMENTS

pate /S I Z¢&/8_ %
Time 7~ 0_;
Sampler 544/

(Initials)

<
Sampling Station Number.......... T4 3@
Temperature (degrees Cliceesessns 02/-/
pH..'..I..ll. ..... 08008 0oaacBauEeS 72’}

Conductivity (umhos/cm).........\. 744}’ 341@.,_@/4»«

Flow (gpm)..(.'?ﬁ%?“ﬁ?‘;'f.ffg.‘.‘?,. @9.35 (,/4“;., ‘4((;?)

Water Sample @/ ¥ R

Filtered Metals (YesANO)csiesos v

Number /Type Bottles.....cveveunnn 4

Comments....I.l..ll..l.....l.ll..

454;i2!')2:€; ety plnge— TE aeco grine. Y7

: :z/ Lo .

— ol ,7;/@, M/’ il Zjé /Z'eéé’//wyll///m,‘

t;?iiékﬁc;7-/4b§14Q%JLLQQ%525;2}~;?¢4é2//é?71é:§§'




SURFACE WATER STREAM GAUGING - FIELD FORM

V-26-5%
Se)

Station No.: M

A
Gauge Height: A/ 4‘(

Date:

Sampler:

Meter Used: ﬂ C.?d

Stream Width:

Total Flow:

vl

sl
Interval Midpoint —Width- Depth Area (sft) Velocity (fps) Qcfs
- 3 oZy/ 03 ,0@3 // (.353 .OZZ’
32-L %/ i 0973 / Z (9.2 |.o27]
o AP i Zy? .3 087 /4 (.25) |.o21%
st~ L L 245 - 3 228 /9 (. 25) -2 7. d
t2-/1.5 Zy/ . 3 .06 3 /e [s Ll?‘é/) 0/38
75 -/.7 ,Z!,Z, ; o .0L&0 /4 (. 2.5’) .0/65
/1.8-2.2 Zy9q . 4 L0560 Faee. (-5 ) l.o4%0
Lola” lé?/
1/
y
/g ) 2.¥ = |./395
TOTAL

Comments: M&uucifé s 4

%7,@’%’?5’

%




SURFACE WATER SAMPLING FORM

FIELD MEASUREMENTS

Date i /

¢ 18 7o

Time /?.70

Sampler mj

(Initials)

Sampling Station Number.......... Sw-36
Temperature (degrees C)l.veeesvsns /9. </
pH'.....“.‘......'............l. é'gs

Conductivity (umhosS/cm).ceeeeesse 255

FlOW (gpm)000.0000000.00000000000

i
Water Sample (Yes/No)uueeuvoornons

Filtered Metals No) “ieais s aiem

Number/Type BottleS..iceesereeeee_aind D ISS

Tu‘}'ox\

CommentSOC.n.olulocolll..'!.cooit

5"5‘\L Tai  9-5-9%0




GROUND-WATER SAMPLING FORM
FIELD MEASUREMENTS

Date_ C /S 1 I

Time

Sampler P00

(Initials)

Sampling Station Number.......... Ses - 3

Temperature (degrees Cl.vcoeconso /Y .

e O

pHonc'occ.cloo.loc'lullooo

ZE=F 2,3

Conductivity (umhos/cm)..eeeeases

Depth to water (ft)...“.'.l..‘l.

Water Sample ((Yes/NoO)...eeov.. oo

Filtered Metals (i;;)ho)......... Ao\ bJA' s a0

Number/Type Bottles...c.ccvosvses

Comments.olnll"tn.ll...‘ct'.l.l'




SURFACE WATER STREAN GARGING - FIELD FORN
ooty _T-£-70 meter Ooeds __ Doy
Sampler: nJ . I Stream Wadth: £
Station No.. éw«.SG Total Flow: = «2/
Gauge Height:
Interval Midpoint Width Depth Area f(aft) Velocaity (fpe) Qcle
-5 ¥ . § ! 05 1) o
.S - ) 75 B A A 2/
)= 7.5 L2S 5 )-S5 ,75 [ 075
/5 -2 ). 75 'S L& % [0, 0
z.2:5S 2-25 g - 7 [ " A 02
¢.5-3 z.75S .5 Z - of .0/
3- 3.5 325 - T " o Y
3\s- 9 3.75 .S o 05 .3 L0/S
48 4.5 425 .S K - | .7 63
4.5-S 4.75 5 J 62 -3 L6/5
s-ss | z5 B ./ .06 M 102
5. 9=& L N1 . 5 ./ 06 s . 60%
p— TOTAL .2/




Date:

SURFACE WATER STREAM GAUGING - FIELD FORM

S -7-70

Sampler:

o F

Station No.: W) - 56

Gauge Height:

Meter Used:

Total Flow:

Py

Stream Width:

)2’

7.06

Interval Midpoint Wwidth Depth Area (sft) Velocity (fps) Qcfs
z2-3 2.5 / <95 PRSY o Y /9
3-4 3.5 / .6 ‘& .G .36
Y-S 4.5 / 06 . C /.7 /.79
S-6 6.5 ! e . g z./ YA 4
-7 g5 / c7 o 7 /-7 /-2¢(
2-9% 7.5 / L7 0 7 ). 4 7%
$-9 ' 8s / A A i , 93
G-/o 9.5 / .6S , 85 A 039
/0-4 /0.5 / .5 .S , 2
) -72 /.5 / .4 .4 ;0 o
/2-/3 /2.5 / ¢S .5 .S c25
73-14 /3.5 / 4 .o z .0Y
14-75 /.5 / -3 .3 - & 106
Comments: TOTAL 7 a é
x Y48 §

3%




RFACE NATER AN .
Date: é -5 - 76 Meter Used)

L.
M\ : Stream Width: . 6 7

Sampler:

> /535

Total Plow:

Station No.. M

Gauge Height:

Interval _ Midpoint width Depth Area (eft) Velocity (fps) ocfe
Py i S [ < -2 /s Y L 29
/=< / 36 | 25 25 % .325ﬁ
2- 3 2.5 } c23 /2SS Y .z
-4 3.5 I 39 . 35 i .3/5
-5 4.s / . 3 , 3 ‘ /%
S—¢ SIS \ .3 , 3 Wi /%
L= 65 | | !/ 4 o4
72— 7:5 ! DS 105 .7 43
TOTAL /). 535

Comments:




MID-CONTINENT
TESTING LABORATORIES, INC.

HIGH TECHNOLOGY OIL. ANALYSIS
AND ENVIRONMENTAL TESTING

2100 S. 7th, Suite 211 « PO. Box 3388 ¢ Rapid City, SD 57709
(605) 348-0111

SAMPLE NAME:
SAMPLE DATE:

SAMPLE TIME:

MYRON ANDERSEN
BROHM MINING CORP.
P.O. BOX 485
DEADWOOD, SD 57732

PHYSICAL PROPERTIES VALUE
Conductivity, umhos/cm 132.
Hardness .
PH 5.89
Solids, Dissolved, mg/1 88.
Solids, Suspended, mg/1 1.5
Turbidity, NTU .

INORGANIC & NONMETALLIC VALUE
Alkalinity 50.
Bicarbonate 61.
Carbonate, mg/1 0.

Chloride, mg/1 .
Cyanide, Total, mg/1 o
Cyanide, WAD, mg/1 "
Cyanide, Free, mg/l "
Flouride, mg/1 .
Nitrogen, Ammonia, mg/1l é
Nitrogen, Nitrate, mg/1
Nitrogen, Nitrite, mg/l .
Sulfate, mg/1

METALS mg/1

Arsenic

Barium
Beryllium
Boron
Cadmium

Calcium
Chromium
Cobalt
Copper

Gold

Iron

Lead
Lithium
Manganese
Magnesium
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

LAB NUMBER:
REPORT DATE:

SW-36
05/09/90
19900511208
05/14/90

DISSOLVED  TOTAL

<.001 037
.001 .001
.001 .004

<.001 <.001

2.94 i
.016 .566

/ /j //ﬁi/ os~/7-7o



MID-CONTINENT |

LABORATORIES, INC.

LOGY OIL ANALYSIS /

TESTING

IG ECHN
/
AND ENVIRONMENTAL TESTING /

2100 S. 7th, Suite 211 » PO. Box 3388 * Rapid City, SD 57709 S AM
(605) 348-0111

Al xUMBLEE \ )
P P 1JA"Y ) v
‘\.:I ) -~‘_1 R :
RROH) 1 N ' >
D RO 185
} ) S 5 9
VLA ' ) &
| Al ROPI] - | || TAI me ] ) SO { \
{ ! 1 ! Anti
it . | miano I Al mons
iardl Aluminum
ot ] AT £ 1 ¢ 101 )
3 3 ' z
0Ol14s 1 0l ed., mg » O Darilun
\ ‘ ,
li1ds, S pend e« ng /1 B¢ I 1um
] 3 5 .
urbidit T . Boron .
| a 1m VU1 |
al ] n
( m n
INOE AN NONM I« VALUI Coba
- - - 0 )
A% n
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icarbona o )
bonat o | ) 1 :
. . :
3 : J 1 | n
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MID-CONTINENT /

TESTING LABORATORIES, INC. ‘ /x’
L 44()(()\‘! O ANALV’\IH
/\/\/\/\/\/ SAMPLE NAME: SW-36
SAMPLE DATE: 06/05/90
2100 S. 7th, Suite 211 = PO. Box 3388 * Rapid City, SD 57709 SAMPLE TIME:
(605) 348-0111
| NUMBER: 19900606105
DATE: 06/07/90
MYRON ANDERSEN
BROHM MINING CORP.
P.O. BOX 485
DEADWOOD, SD 57732
PHYSICAL PROPERTIES VALUE METALS mg/1 DISSOLVED TOTAL
Conductivity, umhos/cm 142.0 Ant imony . .
Hardness . Aluminum . .
PH 7.43 Arsenic .002 .004
Solids, Dissolved, mg/1 214.0 Barium o .
Solids, Suspended, mg/1 7.0 Beryllium . .
Turbidity, NTU R Boron . R
Cadmi um <.001 .001
Calcium . .
Chromium . .
INORGANIC & NONMETALLIC VALUE Cobalt . o
Copper .001 .004
Alkalinity 96.0 Gold . .
Bicarbonate 117.1 Iron . .
Carbonate, mg/1 0.0 Lead o .
Chloride, mg/1 . Lithium . "
Cyanide, Total, mg/l o Manganese . .
Cyanide, WAD, mg/1 N Magnesium . .
Cyanide, Free, mg/1 " Mercury . .
Flouride, mg/1 . Molybdenum . o
Nitrogen, Ammonia, mg/l . Nickel o .
Nitrogen, Nitrate, mg/1 <.050 Potassium . .
Nitrogen, Nitrite, mg/1 . Selenium <.001 <.001
Sulfate, mg/1 5.00 Silicon . -
Silver . .
Sodium 3.22 -
Strontium . -
Vanadium . .
Zinc .016 .036



MID-CONTINENT
TESTING LABORATORIES, INC.

HIGH TECHNOLOGY OIL ANALYSIS
AND ENVIRONMENTAL TESTING

2100 S. 7th, Suite 211 « PO. Box 3388 * Rapid City, SD 57709

(605) 348-0111

SAMPLE NAME:
SAMPLE DATE:
SAMPLE TIME:

MYRON ANDERSEN
BROHM MINING CORP.
P.O. BOX 485
DEADWOOD, SD 57732

PHYSICAL PROPERTIES

Conductivity, umhos/cm
Hardness

PH

Solids, Dissolved, mg/1
Solids, Suspended, mg/1
Turbidity, NTU

INORGANIC & NONMETALLIC

Alkalinity

Bicarbonate

Carbonate, mg/1
Chloride, mg/1

Cyanide, Total, mg/l
Cyanide, WAD, mg/1
Cyanide, Free, mg/l
Flouride, mg/1
Nitrogen, Ammonia, /1
Nitrogen, Nitrate, mg/l
Nitrogen, Nitrite, mg/!
Sulfate, mg/1

<.050

5.00

LAB NUMBER:
k T DATE:

SW-36
06/05/90

19900606105
06/07/20

Antimony
Al uminum
Arsenic
Barium
Beryl!lium
Baron
Cadmi um
Calcium
Chromium
Cobalt
Copper
Gold

Iron

Lead
Lithium
Manganese
Magnesium
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

DISSOLVED

.001

<.001
3.22

016

<.001

.036

qu,., Zua,.,g

&-7-70



MID-CONTINENT
TESTING LABORATORIES, INC.

HIGH TECHNOLOGY OIL ANALYSIS
AND ENVIRONMENTAL TESTING

2100 S. 7th, Suite 211 « PO. Box 3388 * Rapid City, SD 57709
(605) 348-0111

MYRON ANDERSEN

BROHM MINING CORP.

P.O. BOX 485

DEADWOOD, SD 57732

SAMPLE NAME: SW-36
SAMPLE DATE: 09/06/90

: W1000
LAB NUMBER: 19900907203
REPORT DATE: 09/10/90

PHYSICAL PROPERTIES VALUE METALS mg/1
Conductivity, umhos/cm 303. Ant imony
Hardness . Aluminum
PH 7.16 Arsenic
Solids, Dissolved, mg/1 196. Barium
Solids, Suspended, mg/1 2.5 Beryllium
Turbidity, NTU P Boron
Cadmi um
Calcium
Chromium
INORGANIC & NONMETALLIC VALUE Cobalt
Copper
Alkalinity 166. Gold
Bicarbonate 203. Iron
Carbonate, mg/1 0.0 Lead
Chloride, mg/1 . Lithium
Cyanide, Total, mg/1 " Manganese
Cyanide, WAD, mg/1 i Magnesium
Cyanide, Free, mg/1 . Mercury
Fluoride, mg/1 . Molybdenum
Nitrogen, Ammonia, mg/l . Nickel
Nitrogen, Nitrate, mg/l <.050 Potassium
Nitrogen, Nitrite, mg/1 o Selenium
Sulfate, mg/1 13.3 Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

.003

.001 .002

.015 .018

.001 .001
3.56 .

.028 .025

A,



MID-CONTINENT
TESTING LABORATORIES, INC.

HIGH TECHNOLOGY OIL ANALYSIS
AND ENVIRONMENTAL TESTING

2100 S. 7th, Suite2‘:1 * PO. Bax3388-Rap|dC|ty SD 57709
: . ¢ (605) 348-0111

g

1. O

MYRON ANDERSEN'

BROHM MINTING ébRp

P.O. BOX485

DEADWOOD, SD 57732
PHYSICAL PROPERTIES VAILUE METALS mg/]
Conductivity. umhos/cm 303. Ant imony
Hardness % Al uminm
PH 7.18 Arsenic
Solids, Dissolved, mg/1 186, Barium
Solids, Suspended, mg/l 2.3 Beryllium
Turbidity, NTU Boron
Cadmiuin
Calcium
Chromiun
INORGANIC & NONMETALLIC VALUE Cobalt
————————————————————————————————— Copper
Alkalinity 166. Cold
Bicarbonate 203. I'ton
Carbonate, wg/l 0.0 Lead
Chloride, mg/1 Lithium
Cyanide, Total, mg/1 Manganese
Cyanide, WAD, mg/1 Magnesium
Cyvanide, Free, mg/l Mercury
Fluoride, mg/l Mol ybdenum
Nitrogen, Ammonia, mg/1 Nickel
Nitrogen, Nitrate, ng/l <.050 Potassium
Nitrogen, Nitrite, mg/l : Selenium
Sulfate, mg/1 133 Silicon
Silver
Sodium
Strontium
Vanadium
Zinc

SAMPLE NAME:
DESCRITPION:
SAMPLE DATE:
SAMPLE TIME:

ACCOUNT NUMBER?

LAB NUMBER:
REPORT DATE:

DISSOLVED  TOTAL

o e e e e

SW-36 4
09/06/90
w1000

19900907203
09/10/90

<.001 .003 g
.001 % 002
.015 .018
\
.001 .001
3.56 i
.028 025 q
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SURFACE WATER SAMPLING FORM

FIELD MEASUREMENTS

Date q ‘ /Bq
Time ’3:é§
Sampler “‘ﬁ
(Initials)
Sampling Station Number......eee. 'SW’ 36
Temperature (degrees Clicevessses ‘;o;l

2
Conductivity (umhos/cm)..ceeacesns 331
Flow (gpm).......................t:IO}FV '/7%9-2

Water Sample ( NO)esssssoscoasns

Filtered Metals {Yes <2 SEEEEERE
Number/Type BottleS...ccseeeeennse é‘ Ilb‘ Kﬁl!

Comm ts. LR R I R B

m;lb-




SURFACE WATER SAMPLING FORM

FIELD MEASUREMENTS

Date 2| /7 A% /87
. W/ Ta

Time L -

Sampler Ot

(Initials)

Sampling Station Number..........

Temperature (degrees C).veveesees &, | ~
’77 \4 Sf——,
pHo-ocno.-o-o-onocoo-oooo-nuoo-no /-(l/ ,‘3?4-“’]),’(1;«
e -Ji/.‘((/—f
Conductivity (umhosS/cCm).eeeeesese — o Conil s 38 2 oS/

F].OW (gpm)-ocoo-n.-noooo-onaoouoo ((,,lx( C""""k)‘)\

Water Sample (YeS&8/NO)suuoeeeueoonns

Filtered Metals (YeS/No).uivuunnn

Jf
Number/Type Bottles..iesoeeeeevens <~
Commentsﬂ'.'..-Q......'..........
s /.
7 A { 4 ,”"’%?,’.;‘ e )
.‘/‘ /
£ : - . g )
e e<en t‘% 25 L= - d FOFITT e mp AT AP CE A R I AN
i Z 7
s = g/ 4 ) /7 -
- o Z e a T g R ooy, e ela g S LG




SURFACE WATER SAMPLING FORM

FIELD MEASUREMENTS

Date :5’ /) /8 ;9
Time ? B

Sampler 55‘“’//

(Initials)

Sampling Station Number.......... S - 26

Temperature (degrees C)l.eeeesenas 51‘7
pH...'...ll"l.‘....'l..'.......' /‘45
Conductivity (umhosS/cm)..ceeseess /C//-.S.

FIOW (gpm)ooallnoao.ococ0.-00.0.-

Water Sample AYeg/NO):eeeeeesoons

Filtered Metals(ffE%VNo).........

Number/Type Bottles....eeeeeeeens 4#

COmments.o..o.lloooonolooloccca..

/gééu//ﬁxuqf(/% v tates e LR g torns Y /4






